Abstract
Introduction
Gold complexes are well-known to show interesting biological 1-3 and catalytic 4-5 behaviour. Complexes containing cycloaurated ligands are of interest for the stabilisation of the gold(III) centre that they impart. However, the number of ligands that form cycloaurated gold(III) complexes with C,N donor atoms are relatively few compared with other platinum group metals. The syntheses and reactivity of such Au(III) complexes is the subject of a recent review.
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Iminophosphoranes (of the general formula R 3 P=NR') are attractive candidates as ligands not only because the phosphorus atom introduces a powerful ( 31 P NMR) spectroscopic probe, but also due to their facile synthesis. Using either the Staudinger reaction between an organic azide and a tertiary phosphine (R 3 P + N 3 R' iminophosphorane is not necessary -reaction of alkylaminophosphonium salts with two equivalents of n-butyllithium leads to deprotonatation of the phosphonium salt and ortho-lithiation of the resulting iminophosphorane in one step. 22 We have adapted this methodology to synthesize ortho-mercurated iminophosphoranes in a one-pot reaction. Thus, when the alkylaminophosphonium salts were reacted with two equivalents of n-butyllithium followed by HgCl 2 , the ortho-mercurated bromide compounds were isolated in good yields. In contrast, the aryliminophosphorane ligands are appreciably more stable. They can be isolated in good yields and reacted with PhLi followed by HgCl 2 , as previously described, 16,17 to give the orthomercurated compounds, also in good yields.
Vicente et al. 23 have demonstrated that direct mercuration of Ph 3 P=NC 6 H 4 Me gives the ortho-mercurated compound with the mercury bound to the p-tolyl ring, the wrong isomer for subsequent cycloauration. The use of Ph 3 P=NBu t eliminates the possibility of metallation on the N-substituent and when reacted directly with Hg(OAc) 2 in THF it appears that mercuration takes place in the complex 1. 16 However, compared to 1, the Au( 
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Spectroscopic and mass spectrometric characterisation
Because of the presence of multiple inequivalent phenyl rings and coupling to phosphorus in the ortho-mercurated and cycloaurated complexes, both the 1 H and 13 C{ 1 H} NMR spectra are complex and difficult to fully interpret. 31 
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To confirm the geometry of the thiosalicylate complexes, an X-ray crystal structure of 20 was carried out. Figure 2 shows the molecular structure with the atom labelling scheme, and (22) and (23) [89.82(8)° and 90.1(2)° respectively]. The five-membered ring created by the cycloaurated iminophosphorane is also puckered with the greatest deviations for N(1) (0.3226(7) Å above the plane) and P(1) (0.2788(7) Å below the plane). The puckering of the thiosalicylate and the iminophosphorane rings can clearly be seen in 
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Reactivity with phosphines
Previously, reaction of C,N cyclometallated Au(III) dichloride complexes with PPh 3 has given an indication of the strength of the N-Au bond.
6 If the bond is strong, then a chloride ion will be displaced to give a cationic complex.
Alternatively, if the N-Au bond is relatively weak, it will be cleaved and coordination of the phosphine will give a neutral phosphine complex. The behaviour is dependent on the ligand. For example, when the damp complex (Scheme 2a) is reacted with one equivalent of PPh 3 substitution of the chloride takes place. 31 In contrast, when papAuCl 2 (Scheme 2b) is reacted in the same manner the nitrogen is displaced and the neutral phosphine complex is obtained.
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To 
Attempted displacement of the N-donor ligand
In order to evaluate our hypothesis that displacement of the N-donor would result in a significant upfield shift in the 31 P spectra from a monodentate iminophosphorane ligand we attempted to synthesise complexes of this type. 
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Results of the biological assays are presented in Table 4 . In contrast to the dichloride complexes 1 and 16 which show low anti-tumour activity, the catecholate and thiosalicylate complexes show a ten-fold increase in the level of activity. In particular the complexes 17 and 19, originating from complex 1, show a high level of activity. These observations confirm that the presence of catecholate or thiosalicylate ligands tends to lead to complexes with good activity, and warrants further detailed studies on these systems. 
Conclusions
Experimental
General procedures
The known aminophosphonium salts 4 and 5 and the iminophosphoranes 7 and 8 were prepared by literature procedures; 6 was prepared by a completely analogous method to 5. 
Preparation of (2-Cl 2 AuC 6 H 4 )Ph 2 P=N-(R,S)-CHMePh 13
The complex (2-BrHgC 6 H 4 )Ph 2 P=N-(R,S)-CHMePh 9 (0.100 g, 0.15 mmol), 
Synthesis of 17
The complex (2-Cl 2 AuC 6 H 4 )Ph 2 P=NPh 1 (0.100 g, 0.16 mmol) and catechol (0.018 g, 0.16 mmol) were refluxed in methanol (20 mL). With stirring, Me 3 N (1 mL, excess) was added resulting in the yellow solution immediately turning dark orange. After refluxing for a further 20 min. the solution was allowed to cool, water (20 mL) was added and stirring continued overnight. The precipitate that had formed was filtered, washed with water (2 × 10 mL) and diethyl ether (10 mL) and dried under vacuum to
give 17 (0.085 g, 81%) as a rose-coloured solid. Found: C 54.8, H 3.6, N 2. 
Synthesis of 18
The complex (2-Cl 2 AuC 6 H 4 )Ph 2 P=N t Bu (0.100 g, 0.17 mmol) and catechol (0.019 g, 0.17 mmol) were brought to reflux in methanol (15 mL). With stirring, Me 3 N (1 mL, excess) was added resulting in the yellow solution turning dark orange. After refluxing for a further 15 min. the now purple solution was allowed to cool, water (20 mL) was added, and stirring continued overnight. The precipitate that had formed was filtered, washed with water (3 × 10 mL) and diethyl ether (20 mL) and dried under vacuum to give 18 (0.067 g, 62%) as a rose-coloured solid. A sample for microanalysis was recrystallised from dichloromethane/diethyl ether. Found: C 51. 
Synthesis of 19
To a stirred methanolic solution (15 mL) of (2-Cl 2 AuC 6 H 4 )Ph 2 P=NPh 1 (0.100 g, 0.16 mmol) and thiosalicylic acid (0.025 g, 0.16 mmol), Me 3 N (1 mL, excess) was added, resulting in the pale yellow solution immediately becoming darker. Stirring was continued in the dark for a further 90 min. before water (20 mL) was added. The fine yellow precipitate that had formed was filtered and washed with water (3 × 10 mL) and diethyl ether (1 × 10 mL) and dried under vacuum to give 19 (0.099 g, 88% 
Synthesis of 20
As for 
Synthesis of 27
The complex (2-Cl 2 AuC 6 H 4 )Ph 2 P=NPh 1 (0.100 g, 0.16 mmol) and NaS 2 CNEt 2 · 3H 2 O (0.036 g, 0.16 mmol) were stirred in dichloromethane (10 mL) for 2.5 h. 
Crystal structure determinations of 14, 20 and 24
Single crystals of X-ray quality were grown by vapour diffusion of either diethyl ether (14 and 24) or pentane (20) into a dichloromethane solution of the compound at room temperature. Both 14 and 24 crystallised as yellow blocks, 20 as orange plates.
Data Collection
Unit cell dimensions and intensity data (Table 5) were collected at the University of Canterbury on a Bruker Nonius Apex II CCD Diffractometer. Absorption was corrected for by semi-empirical methods (SADABS 44 ).
Solution and Refinement
Structures were solved by either the direct methods (24) or Patterson (14 and 20)
options of SHELXS-97. 45 In all cases the gold atom was initially located, and all other atoms by a series of difference maps. Full-matrix least-squares refinement (SHELXL-Complex 24 crystallised with the phosphorus of one PF 6 -falling on an inversion centre. The other half anion was in a hole which contained both a PF 6 -and a diethyl ether molecule (50:50 occupancy). Both the PF 6 -and the diethyl ether showed considerable disorder and as a result were not refined anisotropically and the hydrogen atoms were excluded from the diethyl ether. Bond lengths in these species were constrained.
Complex 14 showed significant ripples around the gold after the final refinement. As a result, the anisotropic displacement parameters for C(12) and C (13) were unrealistic and thus were refined isotropically.
Supplementary material
Crystallographic data (excluding structure factors) for the structures described in this Ellipsoids are shown at 50% probability. 
